I. Introduction
The notion of dually flat metrics was first introduced by Amari S.I and H.Nagaoka when they study the information geometry on Riemannian spaces [1] . Later Z.Shen extends the notion of dually flatness to Finsler metrics [8] . Dually flat Finsler metrics form a special and valuable class of Finsler metrics in Finsler information geometry, which play a very important role in studying flat Finsler information structure ( [3] , [4] , [10] , [11] , [12] ).
In 2009, the authors [3] classified the locally dual flat Randers metrics with almost isotropic flag curvature. Recently, Xia.Q worked on the dual flatness of Finsler metrics of isotropic flag curvature as well as scalar flag curvature ( [11] , [12] ). Also, Xia studied and gave a characterization of locally dually flat ( , )-metrics on an n-dimensional manifold M ( ≥ 3) [10] . The first example of non-Riemannian dually flat metrics is the Funk metric given as follows( [3] , [8] ): . This is only known example of locally dually flat metrics with non-zero constant flag curvature up to now.
In this paper, we study and characterize locally dually flat Matsumoto metric with isotropic S-curvature which is not Riemannian.
II. Preliminaries
Let M be an n-dimensional smooth manifold. We denote by TM the tangent bundle of M and by , = ( , ) the local coordinates on the tangent bundle TM. A Finlser manifold ( , ) is a smooth manifold equipped with a function : where : = × ℝ → ℝ is positively homogeneous with degree one, , = , , > 0. We call ( , ) the projective factor of ( , ).
Lemma 2.1. [3] Let F = F(x, y) be a Finsler metric on an open subset ⊂ ℝ . Then F is locally flat and projectively flat on U if and only if
= , where C is a constant.
The S-curvature is a scalar function on TM, which was introduced by the Shen to study volume comparison in Riemann-Finsler geometry [9] . The S-curvature measures the average rate of change of , = | in the direction ∈ . It is known that S=0 for Berwald metrics.
Definition 2.3: A Finsler metric F on an n-dimensional manifold M is said to have isotropic S-curvature if isotropic = ( + 1) ( ) , for some scalar function c on M.
For a Finsler metric F on an n-dimensional manifold M, the Busemann-Hausdorff volume form By a direct computation, we can obtain a formula for mean Cartan torsion of an , -metric as follows
Clearly, an , -metric = where = / is Riemannian if and only if Φ = 0 . Hence, further we suppose that Φ ≠ 0. 
.
In [5] , Cheng-Shen study the class of , -metrics of non-Randers type ≠ 1 1 + 2 2 + 3 with isotropic S-curvature and obtain the following. 
III.
Characterization of locally dually flat Matsumoto metric By Q, the the equation (3.1) can be written as follows:
By using the Theorem 2.2, now we will consider locally dually flat , -metric with isotropic Scurvature. .
By assumption F is a non-Randers type metric. Thus Δ is not a polynomial in s and then 2 − 2 1 − 2 4 Φ is not a polynomial in s. Now, let us consider another formula for Φ: 
IV. Conclusion
The authors S.I.Amari and H.Nagaoka [1] introduced the notion of dually flat Riemannian metrics when they study the information geometry on Riemannian manifolds. Information geometry has emerged from investigating the geometrical structure of a family of probability distributions and has been applied successfully to various areas including statistical inference, control system theorem and multi-terminal information theorem.
As we know, Finsler geometry is just Riemannian geometry without the quadratic restriction. Therefore, it is natural to extending the construction of locally dually flat metrics for Finsler geometry.
In Finsler geometry, Z.Shen [8] extends the notion of locally dually flatness for Finsler metrics. Dually flat Finsler metric form a special and valuable class of Finsler metric in Finsler information geometry, which play a very important role in studying many applications in Finsler information structure.
In this article, we study and characterized the locally dually flat Matsumoto metric with isotropic Scurvature which is not Riemannian.
